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PURPOSE: To apply a paint film with a constant thickness to the inner surface of 
a tubular body, in painting the inner surface of the tubular body with a powder 
paint, by injecting the powder paint from a powder paint spray nozzle while 
moving a support pipe having said nozzle mounted to the leading end thereof 
through a heated pipe. 

CONSTITUTION: A tubular body B, of which the inner surface must be painted, is 
heated to 220 — 240°C and moved to a rightward direction while rotated by a 
roller 21 and a support pipe having a transport pipe 5 of an epoxy resin type or 
polyester resin type powder paint A and a compressed air passage 8 provided 
therein is penetrated into the tubular body B to be painted. At the same time, 
compressed air passing through an air cooler 9 is supplied into the support pipe 
through a regulator 10. The air motor 3 provided to the leading end of the sup- 
port pipe is rotated at 1,000 — lO.OOOrpm and the nozzle 4 provided to the leading 
end thereof is also simultaneously rotated while the powder paint is injected to 
the inner surface of the tubular body B from the nozzle 4 to form a paint film 
with a uniform thickness fused and adhered to the inner surface thereof. 
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(21) Appl. No. 58-113716 (22) 23.6.1983 
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PURPOSE: To prevent the instability of atomizing action caused by contained air t 
in an atomizing apparatus of various liquids, by certainly filling a liquid pres- 
surizing chamber with a liquid to be atomized while atomizing said liquid by 
using a piezoelectric vibrator. 

CONSTITUTION: In atomizing a liquid such as liquid fuel, water, a chemical solu- 
tion or ink by using a piezoelectric vibrator, the liquid to be atomized is intro- 
duced into the liquid pressurizing chamber 7 provided in a body 10 from a pipe 
11 and an air exhaust pipe 12 is filled with said liquid at least part of the way 
to exclude residual air. In the next step, a nozzle 13 equipped with a protrusion 
14 having a large number of fine pores provided to the central part thereof is 
attached to the liquid pressurizing chamber 7. In addition, an annular piezoelec- 
tric element 15 is mounted to the nozzle part 13 and a drive signal is applied be- 
tween said piezoelectric element 15 and a body 8 by a lead wire 16 to vitrate 
the piezoelectric element 15 and the nozzle 13 secured thereto. The liquid in the 
pressurizing chamber 7 is emitted as atomized particles 8 by vibration and the 
instability of atomozing action caused by air bubble generation is eliminated. 




(54) ULTRASONIC ATOMIZING APPARATUS 
(11) 60-5255 (A) (43) 11.1.1985 (19) JP 

(21) Appl. No. 59-73383 ' (22) 12.-11984 

(71) MATSUSHITA DENKI SANGYO K.K. (72) KOUZOU KAWASAKI 
(51) Int. CI 4 . B05B17/0G//B06131/0G,F21FG/12 

PURPOSE: To prevent a piezoelectric vibrator from stress destruction generated when a liquid 
amount becomes insufficient, in an apparatus for atomizing the liquid contacted with the piezo- 
electric vibrator by ultrasonic vibration due to said vibrator, by providing a third electrode 
having a specific shape to the piezoelectric vibrator. 

CONSTITUTION: A piezoelectric vibrator 3 is arranged to the bottom part of a tank 1 storing a 
liquid 2 and high frequency voltage is applied by a drive circuit 4 to generate ultrasonic vibra- 
tion which is, in turn, applied to the liquid 2 to discharge th c atomized liquid from a nozzle 7. 
The piezoelectric vibrator 3 has such a structure that a total surface electrode 10 is provided 
to the upper surface contacted with the liquid 2 of piezoelectric ceramics 8 and a partial elec- 
trode 11 is provided to the back side of said ceramics 8 while a third electrode 12 having a re- 
cessed and protruded shape meshed with the recessed and protruded part of the partial elec- 
trode 11 is further attached to the peripheral part of the partial electrode 11. Because this elec- 
trode 12 forms electrostatic capacity in the gap between the partial electrode 11 and a part of 
the. total surface electrode 10 turning to the back side of the piezoelectric ceramics 8, the ex- 
cessive voltage or excessive excitation of the piezoelectric vibrator generated when the liquid 2 
is exhausted is detected and the detected value is fed back to the drive circuit 4 to prevent 
the excessive excitation or excessive voltage and the destruction of the piezoelectric vibrator 
is prevented. 
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